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Soil: Porosity and Permeability Lab 
 
Introduction 
While some precipitation falls to the earth and runs off into streams and rivers, 
another portion seeps slowly through the soil into the upper layers of the 
earth’s crust. This underground water, or groundwater, fills the empty spaces of 
pores between rock and soil particles. Subsurface rock and sediment units 
through which large volumes of water can flow and be stored are called 
aquifers. How water travels through these aquifers is determined by a number of 
factors. 
 
Two major factors affecting groundwater movement are permeability and 
porosity. 
 
Porosity is the percentage of open pore spaces in a given volume of rock or 
sediment, and determines the total amount of water a material will hold. The 
larger the volume of pore spaces, the higher its porosity, and the more water it 
can hold. Porosity is largely influenced by factors of particle size, shape, 
assortment, and compaction. 
 
Permeability refers to the ability of a rock or sediment to transmit water freely. 
The rate at which a material transmits water depends not only on its total 
porosity, but also on the size of the passageways between its openings. To be 
considered permeable, the open spaces in a rock must be connected. The size and 
sorting of the particles composing the rock or sediment will affect its 
permeability. Generally, materials of larger particle size, which are well sorted, 
will be more permeable. 
 
Objectives  
To explore the concepts of porosity and permeability by observing what effect 
particle size and shape have on the amount of water that can be held in the open 
spaces between particle, and also how these two factors impact the rate of water 
flow.  
 
In the first part of this activity you will devise an experiment to determine the 
porosity of soil samples. 
 
In the second part of this activity you will devise an experiment to determine the 
effects of particle size on the permeability of soil samples. 
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Porosity and Permeability Pre-Lab  
 
Define porosity: 
 
 
 
How do you calculate porosity? 
 
 
 
How will you test your soil sample for porosity?  
List the materials you will use and draw a picture of your set-up. 
 
 
 
Data collection (please write all raw data in your lab book) 
 

Porosity 
 

Permeability 
 
 
Lab Questions: 
 

1. Which soil sample had the greater porosity? Which soil sample had the 
greater permeability? What is the relationship between porosity and 
permeability? 

 
 
 

2. How do these factors affect the growth of plants? Please explain your 
answer. 

 
 
 

3. Comment on the porosity and permeability of your ecocolumn. 
 
 
 

4. Extension: What would you change if you did this experiment again? 
 
 


